SUMMARY As gastric acid and pepsin inhibit blood coagulation and platelet aggregation it is surprising that most upper GI haemorrhages stop spontaneously. To investigate this paradox we have studied acid and pepsin secretion, gastric motility and GI hormones after simulated upper GI haemorrhage. In seven healthy volunteers intraduodenal infusion of 160 ml autologous blood decreased pentagastrin stimulated submaximal acid secretion (mmollh) from 30 0 (3.2) (mean (SE)) in the hour preceding infusion to 21*4 (3*7) in the hour following infusion (p<002), representing a mean reduction in acid output of 30%. Pepsin output (mg/h) was also decreased from 207-5 (67-7) (mean (SE)) in the hour preceding blood infusion to 135-7 (54 7) in the hour after infusion (p<002) representing a mean reduction in pepsin output of43%. In six volunteers gastric emptying of a liquid meal was delayed after intraduodenal blood infusion compared with intubation alone with the emptying time (min) to half volume (t½/2) being prolonged at 75-0 (8-2) (mean (SE)) after blood infusion compared with 35-5 (6*6) after intubation alone (p<002). Plasma GIP concentrations (ng/l) increased to peak levels of 127*9 (62*7) (mean (SE)) after intraduodenal blood infusion compared with the pre-infusion value of 58-3 (2 3) (p<002). These 
Considering the adverse environment for haemostasis, it is surprising that approximately 80% of acute upper GI bleeds stop spontaneously. The resting pH of the stomach and proximal duodenum is usually less than 2 and platelet aggregation and plasma coagulation are abolished in vitro at pH values of <5*4.' Gastric juice is also rich in pepsin, a potent fibrinolytic agent which rapidly digests thrombus in acid medium of pH<4.23 The fact that haemostasis is usually effective in the upper GI tract suggests the presence of specialised physiological Address for correspondence: Dr Kenneth E L McColl, University Department of Medicine, Western Infirmary, Glasgow G Il 6NT. Accepted for publication 28 July 1988. mechanisms to facilitate haemostasis in this unusual environment. In order to determine whether such mechanisms exist we have studied the effect of simulated upper GI haemorrhage on gastric acid and pepsin secretion, gastric motility and GI hormone release.
Methods

GASTRIC SECRETION STUDY
The effect of simulated intraduodenal haemorrhage on gastric acid and pepsin secretion was studied in seven healthy volunteers (six men, one woman, median age 29 years, range 25-36). After an overnight (12 solution 45 mg/I) was instilled into the stomach, mixed and 5 ml aspirate kept for analysis. Each volunteer was then blindfolded and received intraduodenally either 160 ml fresh autologous venous blood (4x40 ml aliquots over five minute intervals as described above), 160 ml egg white (4 x 40 ml aliquots)
or intraduodenal intubation alone in random order on separate days. At 10 minutes, a 10 ml gastric aspirate was removed and kept for analysis. Immediately, 10 ml phenol red solution (1500 mg/I) was instilled into the stomach, the gastric contents mixed and a further 10 ml gastric aliquot kept for analysis. This double sampling technique was repeated at 10 minute intervals until time 50 minutes when the stomach was emptied completely, the volume recorded and a 10 ml aliquot retained for analysis. The stomach was then washed with 100 ml water which was aspirated, the volume noted and a 10 ml aliquot also retained for analysis.
GASTROINTESTINAL (GI) HORMONE STUDIES
To study possible hormonal mediation of any responses shown, serial blood samples were taken before and after intraduodenal blood and egg white infusion during the gastric secretory study. Three basal samples were taken at 30 minute intervals before intraduodenal infusion and thereafter at seven minute intervals until study completion at 150 minutes. Samples were added to heparinised tubes, immediately centrifuged and plasma stored at -20°C. The Gastric acid output (mmol/h) decreased in each of the seven volunteers after intraduodenal blood infusion. The mean output being 30-0 (3-2) in the hour preceding intraduodenal blood infusion and 21-4 (3-7) in the hour after infusion (p<0-02) (Fig. 2 ). This represented a mean reduction in acid output of 30-4% (range 16-67%) and was accounted for by a reduction in both the volume and H+ concentration of the gastric juice.
With intraduodenal egg white infusion there was no significant change in acid output being 31-8 (2-8) in the hour before infusion and 33-0 (4-4) in the hour after intraduodenal infusion (Fig. 2) .
Pepsin output
Pepsin output (mg/h) decreased in each of the seven volunteers after intraduodenal blood infusion (Fig.  3) reduction in both volume and pepsin concentration of the gastric juice. With intraduodenal egg white infusion, there was no significant change in pepsin output being 372-2 (82-9) in the preinfusion hour and 376.9 (54-6) in the hour after intraduodenal infusion (Fig. 3) . Calculated recovery fractions by phenol red estimation were 91% in the blood infusion group and 94% in the egg white infusion group. The calculated mean volume of blood refluxed in the hour after intraduodenal blood infusion was 3-2 (0.9) ml.
GASTRIC MOTILITY STUDY
Gastric emptying was delayed in all six subjects after intraduodenal blood infusion compared with intubation alone. Figure 4 shows the residual gastric volumes with intraduodenal blood infusion compared with the control study (duodenal intubation alone). The emptying time (min) for the initial intragastric volume (600 ml) to decrease to half volume (t/2) was increased to 75-0 (8-2) after intraduodenal blood infusion compared with 35-5 (6.6) in the control study (p<0-02). At 50 minutes, 355 (18) ml remained in the stomach, compared with 211 (28) ml after the control study (p<0-02).
Compared with intubation alone, intraduodenal egg white infusion also resulted in a delay in gastric emptying although this was less marked than after blood infusion. tl/2 (min) after egg white infusion was 67-7 (12.7) compared with control study 35-5 (6.6) (p=NS). After egg white infusion 291 (36) ml remained in stomach at 50 minutes compared with 211 (28) ml after the control study (p=NS).
GI HORMONES
Intraduodenal blood infusion Plasma GIP concentrations (ng/l) increased significantly after blood infusion compared with preinfusion values (p<002) (Fig. 5) . Peak GIP levels were reached 21 minutes after the start of blood infusions being 127.9 (62.7) compared with the preinfusion value of 58.3 (2-3) (p<0 02). Gastric inhibitory peptide concentrations remained significantly raised above preinfusion values at the end of the study 56 minutes after the start of blood infusions.
Plasma concentrations of gastrin, somatostatin, VIP, secretin, and neurotensin showed no significant change after blood infusion compared with preinfusion values.
Intraduodenal egg white infusion
None of the plasma concentrations of hormones studied changed significantly after egg white infusion (Fig. 5) .
Discussion
This study has shown that intraduodenal blood infusion in man inhibits pentagastrin stimulated gastric acid and pepsin secretion, delays gastric emptying and increases plasma GIP concentrations. These responses may represent a locally protective physiological mechanism to facilitate haemostasis.
The normal environment of the upper GI tract is not conducive to haemostasis. The resting pH of the stomach and proximal duodenum is usually less than 2T ' and platelet aggregation and plasma coagulation are abolished at pH<5-4.' Gastric juice is rich in pepsin a potent proteolytic enzyme which digests thrombus and fibrin.23 Furthermore, the highly vascular and motile nature of the upper GIT is likely to promote haemorrhage and inhibit haemostasis. After simulated intraduodenal haemorrhage the three of these factors studied were all altered in a way that would facilitate haemostasis. In clinical terms the 160 ml of blood infused in our study represents a very minor bleed and the changes seen may be more marked after larger bleeds. In a single large clinical study by Chandler and Watkinson in 1953 a temporary achlorhydria was noted in patients with intraduodenal haemorrhage which was not the result of blood reflux but was thought to represent a temporary inhibition of parietal cell function."
The mechanism by which intraluminal blood inhibits acid secretion and gastric motility is unclear. The increase in circulating GIP concentrations may be relevant. Gastric inhibitory peptide is a polypeptide located primarily in the duodenum and jejunum'2 and its primary role appears to be in glucose metabolism.'3 It has been shown, however, to inhibit gastric acid secretion and gastric motility in dogs'4 although these effects remain controversial in man. '5 Medical therapy of acute upper GI haemorrhage has mainly been directed at inhibiting acid and pepsin secretion or reducing gastroduodenal blood flow. These therapeutic regimes have been applied without a clear understanding of the physiological changes accompanying upper GI haemorrhage. A clearer understanding of these changes may lead to new and more rational approaches to therapy.
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